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Abstract

Underground pressure control has always been a key factor restricting the safety and efficiency of metal mine mining. As a
commonly used technology for underground goaf treatment at present, waste rock collaborative filling has important practical value
in the research on its correlation with ground pressure control. By integrating relevant research on waste rock collaborative filling
technology and underground ground pressure control, this paper deeply analyzes the internal relationship between the two and
systematically sorts out the core problems existing in the current technical application: poor practical application effect, difficulty
in ensuring construction techniques, and uneven pressure control effect. Aiming at these problems, this paper further analyzes the
causes and puts forward targeted solutions, aiming to improve the stability and reliability of underground ground pressure control
through technical optimization. The research results not only provide practical guidance for the engineering application of waste
rock collaborative filling technology, but also lay a foundation for the subsequent in-depth research on the correlation between waste
rock collaborative filling and underground ground pressure control, which is of great significance for promoting the safe and efficient
mining of metal mines.

Keywords
metal mines; waste rock collaborative filling; ground pressure control; existing problems; improvement methods

By WEATHEFIEX H T ERE I RUER 0 R
£
FHBEE AR AR, (P - 7R B 674400

# E
FTERAERBARMNG 2B/ WIFRELEE ARG XA T, MALHRARAEA LW H TERAZGFAEK, L5
WEFH W KRR AR ELNENE, ALBEESR BRI AAEAL F TREEFGMETL, RN A
EIA, AARET SMEALR P AEEGZ SR, KRR ARRAE; AIHEEMMRIE; ARIZEZRSZF, 4
ARSI, AL — P oA R B R AT SRR, B AR E AR F TREEMNGRTME TER, AL
RRTFALA BBV B AN T AR T KRG F, LABERE BRI AL TR bl o) R L ET
Aah, SRHE/T D EESGHITREA ETLEL,

ES: 40
BBA N RAWE A R AR Atk

1 ik FIRHHACEREY . T2, SR O, dRHie
A REELEY I % BRI KT RFA TR, B
. RS

e R A R S e SRR, BB U i
W, RO LB SR T vt o ot (IR RS EAE L,
R WU TR, Rl LR SRR RIERT .

UBCTAHIE, o, AT ey 12 BRSPS RARK |
VeLelRIE, RAAHGE Sk BB . CEPEOTDAR AR LR, AT

THART, PR AR T o eOHE RS EED LLASSIIE, JEnk 7 oIl
RN, E B . Wk PURER PR LA R
AR, AR P | P B TR R R,

BRI TRl 22 S0 . 0 IR AR S
[EEEN] Z38 (1989-) , 3B, PEZMBBBAN.  pryimagn T, W TR0 LR
AR, TiEih, MNSERERABE, RERABEHTR. PR B S BB EHRE S, By R R SIX 52

89



Me5HR - 8 07 %

- & 0583 - 2025 £ 09 A

RRAEE . ESNE S B B0 REAR A, SRR OEIR
ORI & oy Bes I Raid:, FIR A B E SRR
AR PHE, RS RARS F IR =5y~ —, A
RE(R A SOPHIRR, $27F 10 L LR AR .

MET, R EA DR IEIT R TR, FE
RETREMRRE, DRSS, UEH
B SE FBOR ARFTHE AT, X SRR AR
AR FERAE TIRSE AR S LA SR SO . AT, 7ESEPRAE
FebrEh, AR 2 R RO A GERE IR

T, AR TRSE, SRS 7 EA
P A FRIE A D I A Rz P R A A A AU, 0 X B )
A, SRS SO T, A A T TSR R A
PPCEhA RN, AR AR BUIRGL SR R B A 4,
PR FSIRARMERERGOE ; Mo e o e il — (U B A5
LIRS R E R A SE A2, KR s AR,
SRS AR Rl X, TRATIRITIT
5 TREN I Z RIESE , A P R e R ok e
PSR TR, TEADZEORTES R L A fI Uy
] SR A

2 &£ BW WLWEAhE TR E i H AR ARIEZ
2.1 B AR IR

A R FE SR AL O R sE . T2 S ER
=R, EMEHDRIK AT, KEET RO SRR
Bl i, RS SEETR KT ME LR
B, FED RIS BRI R aE . B A S ERE,
FEEPERERCE; T2 i i AR S 5 4
g, EUIERS B TR LA A TR,
BT e TE IR s S 5en, DU RS TRvE =
DIRIEBR SRR MRl F AR SR T s8I A 5L
BN AR, WOBEN T, 4R EEfaE,
TR TT R TRRR 22 4t o
22 HAR1ERZE

ZHRORBIVE FLBHE LA TE I S 1 2 0 ) 3R S LA
Wole s ARTX G, 5ELEEEETNEZ R
7, HIPH AR —J5HE, wEEEEE S
SRR R E LA T, B R B B AR
BRI SRR, HESRME e BT, HS
S T RR Y A TR Rz, P 2B B S RS 57 A RO RE RERE
e, IR R R A
3 EAhE FEE EE S I F LB 5 i
3.1 LR E 'R 3

TEE A R FE ORI SLFRn A, BOEHE T ry (R
EHE ARSI . FE AR R T B A RAR 5 i R
PN I, iR S K Sl s s R 5,
SRR 2 m 2R, MR e A s, BI55 T8

90

AT ERE ). hRIBCHE NS FRRIE REa R, & IkE
MEHED 2, ST LSRR, AR
SOHFERRE N . DU, THASIRPHE, i
51 & IR SIS
3.2 TEZXHEEHEA D

TS HEERTT B0 BRBEART AE M 2 A SR Mk B
o FeIEARGERE R, B AHERRAS SRR, N Rkt
SRR H S SRR, (BRSNS,
EROESEFER NS & EA5E, HEye e #aE ). 7P
T 2RSS EFREIRE T X, 5 FURRE g, 61
(REETE: MARSZ TR Rt R PR R E MO, TS |kt
B, BARIRAEE. EXHRNE, SRR SRy
PERERGTT, FREVEE R TR0 R, SR RE X REN
M, AR R B, BERIMHE SRR, %
FANFFR TRERY 22 Rl™ BBk
3.3 M EEFI SR G = AT 18] 7R

MR IR SIS R SR T eI B, B T
ARBLFR RS HEE . VIR 2R B R A5 S SRR E L
IRER, WO 35 . AT SIS ik BRGERS,
TeiF N I AR T eI A O SRR SR, XEDISRBITIR A
TERS s FHNTEFRI S — (it — P R RIS Y &
AL FEEDERaE R, 200 T K
JEVER N 78 B T BB A A 09 HI 5 I Hoe s ISk SR (0 1
SN, SEAFN SRR TN TEH SRR R IR
ko, T HELREET, ToEtsE R R S,
(I FERA L G TSR T As e, XMELUE AR AN ERD
HOTEHZSITIER, SN s I M i 5 3k
3.4 TENAEmEM @3

B A VA SR LA e P R s B A e 522 vt
FSPRMERT, AR MO BOE R R R AR AR B AA (R
TR DB R, S B SR AR T, B
g TIPS, HOGHEREIETRas, —BREES AR,
I e i i B P2 AR S R 4 R

AR, AR T 208 A s S O aE i R 2
T DI e e s X b, RIS R EEAE
I, A MM EECHS T2 280U SEhRaEK, HE
IR S IR R, T A R R R 4 T 224
Heliko
4 BT RN REMHFESHEARERRE
4.1 R R iE

AP EHE R R, Al RS ARSI AL
PESIE . SR AT A, B RS TE o T 25
PR TR LT, A RIEEIRAR TR M, D
Rk = R SEZSiR, BERA BRI, VA
TABMEE TR, AR RGeS M BIFL 2%



Me5HR - 8 07 %

- & 0583 - 2025 £ 09 A

EVEGE, RERAT LRSS R RN
FlEmREs, Ashit&rElRE o SkEm RIS
=, Wk b el sl s s AR 2%, ]RERSIE =
R SEREE A, SRR SRR . ok,
BEIRINFIMS RER, EeEm s A SIS A, wE
W DRGSR R AT T s AR, AR AR A
FRR e S DR YER Sy, SRR R R, SR e
RIER ARV E A RO ANE
4.2 TELMERHFEAR

BT S BshR S S e, R
TESREh R, FLES BRI S PRI T
HIRORT SR, IR T 2R R RS, TFRIERD
BE AR BTSRRI D R R A S
Mrlse, BRSBTS, BEREE LT,
e SRR ARIRS | & B E S rh AR, Phasisir s R U 72
VEFPERIN R TSR, I B AR, KEE
SRR, [ EAE MRS T Rt 2h= A o
JE, FEUEDCECRE 1922, RN, (RFEECT &St eiE -
R YNEERE, SEITEREhRE B SFEE e TR, shASH
AL 5 NARE, Wik RS XEREN NG N
I, MIRE IR 2 RS, TRl s e o LR
4.3 EEHMRIFHERTE

AN S B MO R HIR R PP R &, SERT e
R EESEELITR, SRS S ARRE,
{RR2S X AL R T INER I I, MR R 2%
RS, TR AR R AR
4.4 TIRE NIRRT REE

EIHTE K, ATLSE R A AA T R EHE D
R, REBEREEEAMETTUE S, X eEsisebEb ez rfuhds,
WG IR, R BN E AR, e scEbbE st
SFYE, eSS ARG, SRR A NS
Falbkeikabin, Hk, MOFLsEii, EmEaEEEt
JE . AREZEOTR N, RE2FAEA, DRI
B, EHURATRREECE), XRERARERT LIRS 2
Sk, REATERR, LHYAR IS HESHE.

5 45iE
A SR A I S MR B R TP IR, A%

FEE T 470 PR ORI MRS, FeIfiAE:
REARFRE . ThRIBLIL RS T MBI A 2 IR, EEEE
Wb ARERE D TZEH, FERERELEAL. Ffi
TZAREERSITRTTENRT, SEBOOERERERES); T
R AR NS . TR — M R HIER RS RGR,
MEDS Az SRS N AR WG St S e
ML HIPTE N PEZE IRk, B2 T ORI YRR
EFXS ERIFIRE, W RCHRMR I SO T7 1 B SR S SR A
RISCELETREAL . 1ENPE ST IR RS . B ATt
FHENREML . PHERCLEALES S I AL ROR, $EA el AR
TEMX R HSGE, WS T 200, KIEHEFA
TIEAN R T S ARERE )T, WD T RS
SEUHEJAEREE . AN, AR S A S ATHLHI
Ey, ST M R SR SRR . S5
SiE R, LR ERE S SR TRK, ABS RN
I\ EARHITSEE IO R RO T RIS, Halkn
VA FE IR AR MBS FIA A TAR R AR B o
5% 30k
[1] ZEMF REN, 20 E D R RO E RSN A G
74,2020,36(01):1-4.
1 AR FRIEARMCE 30 ) (118 611,1991(03):9-
12422.
[3] FEMEE BRRE, & B 1L EE TR R B S L Rts
B[] TRERlA41,2021,43(03):279-294.
[4] 20K TR ASE, A S 5 P A e R Rl AR A L R 78 o)
PERIF 024 3R, 2022,49(02):24-29.
[S5] e, T MR G, S B R R s e S A D R R B i o
DA FFT 54 ,2020,40(08):42-46.
[6] MR, i, FUHT, 5 A - AR A, 7o B s FE AR e O
LERIRIE T[] 4B 7111,2020(08):112-117.
[71 SkeRrl, TR, B DELE SRy 1 LS B B Ieas Fe i A
IR A R AR (E AR R),2012,43(09):3632-3637.
[8] g7 AR A (i, 55 SL T b R AR e e LR P e
HIERF 0] ML 78 5 7F42,2019,39(09):1-5.
[91  # NI, B v S, 5, 5 B B L L e BRI Fe SR AR A R
REGHFET D). LR /7%,2018,35(08):221-228.
[10] BXZs, e 0%, 5. e A BB AL IR A 7oA ) - 2 B i o ).
HoaERE S TE,2017,8(05):102-106.

N

[

91



